In the December 18, 1998 issue of Science (Vol. 282, p. 2157) , the first runner-up for "Breakthrough of the Year" for ". . . discoveries that transform our ideas about the natural world and also offer potential benefits to society" went to the field of biological clocks with an article entitled, "A remarkable year for clocks". Since the "winning breakthrough" in 1998 involved discoveries leading to new insights into the accelerating universe, the number one biomedical breakthrough of the year was the story of biological clocks. Much of what was referred to as the ". . . double-quick barrage of discoveries. . ." that ". . . exceeded all expectations. . ." involved the discovery that flies and mice separated by nearly 700 million years share the same timekeeping genes and proteins. Similarly, organisms separated by billions of years, while having different clock genes, use similar feedback loops to generate 24 h rhythms. While the degree of similarity may have come as a surprise to many circadian biologists, the assumption that similarities would indeed be found has been a driving force in the field for years. Investigators working in organisms as diverse as bacteria, plants, invertebrates and vertebrates shared their findings on the regulation of biological rhythms at scientific meetings and in interdisciplinary journals such as this one, in anticipation that there would indeed be similarities at the formal and mechanistic levels across most if not all living organisms. Science also cited the "shocking" discovery that light on the back of the knee could reset the human circadian clock in the "breakthrough" article, a finding that itself was inspired in part because of the well-known extra-retinal effects of light on the circadian clock of non-mammalian vertebrates. What other unexpected relationships between rhythmic processes across the living world will be discovered and where will the next cross-species breakthroughs be made? The articles in this issue of the JBR offer a few intriguing possibilities. Vaz Nunes and Saunders review the role of clocks in photoperiodic time measurement in insects, and while many similarities exist on the formal level, mechanistically (at this stage of our knowledge) there seems to be no overlap between photoperiodic time measure-ment in insects and the vertebrates. While photoperiodism has undoubtedly evolved many times during life on earth, one should not be surprised if nature builds on common themes over and over again. The article by Ribelayga et al., provides new information on the molecular mechanisms involved in the photoperiodic control of melatonin synthesis, an event which is central to the regulation of seasonal rhythms in mammals, but whose importance in invertebrates, as well as lower vertebrates remains unclear. While the function of the pineal melatonin rhythm in humans is still the subject of intense investigation, the articles by Visser et al. and Lasko et al., show the importance of light in certain regions of the retina for the regulation of melatonin secretion. Attempts to link neurochemical activity on input pathways to the biological clock and within the clock itself to the light control of circadian rhythmicity is an active area of research across a wide range of species. While great progress has been made in understanding the neurochemical events involved in the entrainment of mammalian circadian rhythms by both photic and non-photic stimuli (e.g., articles by Gribkoff et al. and Kohler et al.) , insights gained from investigations of more "simple" circadian neural systems for understanding the mammalian circadian system remain to be discovered. Insight into the mammalian clock, at least on the importance of membrane conductance may come from studies on marine mollusks, such as the one by Michel et al., in this issue. However, can we really learn anything about aging of the circadian clock system of mammals from studies on our very distantly related molluscan relatives? The article by Sloan et al., suggests yes, as they detail many changes with age in the circadian clock of Aplysia that are similar to those observed in rodents and humans alike. And, if melatonin is really involved in the aging process in general, and in the aging of the circadian clock system, in particular, who knows what we will find as we continue to crossfertilize information from widely diverse species and from widely different approaches. Fred W. Turek Editor JOURNAL OF BIOLOGICAL RHYTHMS, Vol. 14 No. 2, April 1999 83 © 1999 
